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(54) OXYGEN SENSOR 
ELEMENT 

(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide an oxygen sensor element 
which can secure a stable sensor 
output only with an electrode 
protection layer without requiring 
provision of a poison-covered trap 
layer. 

SOLUTION: An oxygen sensor 
element concerned is configured 
with a solid electrolyte 13 and a pair 
of electrodes 131, 132 arranged on 
the electrolyte 13, and has an 
electrode protection layer 2 
enclosing at least one of the 
electrodes 131, 132. The electrode 
protection layer 2 is made of a 
porous substance formed by plasma 
fusion spray, and the surface 
roughness is 50um or over by the 
ten-point mean. 
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(57) 11 

im&^m mmmw 1 3 ts*@f*«#® 1 3 i^s 

K Ufc— tt<oW& 13 1. I32ij:!l4!), < t 
tilBmffi 13 1, 13 2 O— *SrS b «ffi»S?S 2 * 
* UT 5. ±?2m«l«S^ 2 14^9 X-e»JtK J: 9 » 

$T-5 0 /imHiffci. 
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132 rtdWfcft 
131 5^4tiC^P 



(2) 



4#Bfl¥9-6 8 5 1 5 



m mJEJL Ji-Cfc *«f« irt6 

^oaW6-4 0%t$)!) ( *OV«6«II?L«*SO. 

0 5-0. 5|imTfc5:t«:*«tt«*tyt* 10 

9 ft '>ft< £ *JblBWSO-*fcf«: 

[»*«4] W*K3K:*5^-C f ±S2jB—«««»Ji 
f4, ^<D«7L*^6 — 4 0%-e*>9, -t<Osp*S»l?LSdS 
0. 0 5-0. 5pm-eib5^t«r»att58*ty 

[M*9I 5 ] 1 -4 (D^T *u*v-qHr*3VNT/ 

±B+,£¥*M&£l4 t 20 0 AimfiJLT-efc-S^tSrWa 

[*M^I¥J»ftIftW] 

[0 0 0 1] 30 
[0 0 0 2] 

T, ZrOz Bfl^K«rfl6fl3Lfc, IHRMK 

[0003] ±eiHMtAtttti«9 is, *<nftmzmm ™ 

"feV9-**9 OirKJtTfcSo ±12K3iir 9 0 

f4, Hll, 01 2l:^tr^ < f Ifrl«f 1 3(^)M 
ElwEKLfcSMMtSl 3 l fcrtfiMtffii 3 2 <b, 
«9«ffil 3 l«:B5mai«aJi8t J:9ft5. ± 
ER*tyf»*9 OI4*j6niSft:T-, *Ort6l 5 Id 
I4fc-* 5#lfA$;h/C^S. ±IE*MB9««13 
1. rtflO«ISl 3 2l4fi4J:D»«SixTt^5 0 
±iett8i«aJB8l4#3i|t»J:9ft9. ^O^®8 0l4 

[ 0 0 0 4] ±ett»-tV9-3R?9 0f4 f B 1 0 fcarf- so 



fc. ±ettlR«d[«ltti»9(4, /N?yy^9 6l:R»tfc 

ni 3 ncsijg-t-si tiiu: 5, UKmmmi 3 is. 

[0 0 0 5] ±ESM£#*+K:f4. 

3 lfc1ll^*SAo«MW««3:J:9Srt?S*, ¥«« 
mt-rzzt\z£ y>, s/-r-^ft»tt*:*i-*-fe^*ffl 

[0 0 0 6] Lt, ±IEKJStoffi5lJc:f4, *MMUSi 

[0 0 0 7] ±3«^rfc#l»*ft«««aiJi8f4 > Htt 

£ 0 ±IB^7X^W»^J:9*dtSix*:«S«BIJl8f4 
5B»-#a*-Cfc5fcae), &4J:!D45*HB«I13 1 

«»«8^*5»ts»?L^#ttiB. *«t6«iftai 

[0 0 0 8] t^Ui^p,, gi 2\Z7]k-tz:b< , r<7) 
*ft«ffi«a« 8 J4±*^a*Sr3fi-r-5Rffi f ^fc5flO- 

^ofc«*ofig»as±c,a 0 ft*s. ±se«»»-7 9 - 

{4, F, Ca, Zn, S i i&tfK, N 

a, p bfw^y y yfi&ft^e>45»a<j«w« 
tt^7^K»J:9ft5. 

[0009] Hiv, ifi^, rt*»«H^«»rR)±^-t«)tt 

[0 0 10] f^^#H^lwio^T, ±E»ffiJw##Lfc 
««4tof4, SiM^b*SJ»«rjB^Ufc9. *>S^f4JS» 

a«ttoftir«ttft4f?^K1t«WR<:* 

f4. ±^#5*v;ttm&m\z£ r>. 
a»«s*#<*jsrf&*t B a«^-fev*iu*^j»f > ttft< 

ft£o 
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[0 0 11] Ztbh^m^^m^^^^XiX B*PJ] 

«fcT6 ttJUB rt««IBB^ jE5t*ffl«BJt»JftS:?T 5 £ i 
**-C#ftv\ £JLfcfcJ:9. ±E»S-fe>** : F-<o»iM4 

[0 0 1 2] '±IBIHI«*«SM-5fc*^ f ®S^)h7iy 

ZJ&J&'TZJjmm&ZtlX^Z (»M¥6-17 46 
8 3t) , 

[0013] Vih^^-li, JifB««« h7^/ 

E«»h7^It f ¥i«ML«o**ft*ft«ttfc 
ftU kmi 9, JrEtt»»h7 

Ei£S*3 h7 s/^Bfl, »**>"tMR-?-^»iM4«:*« 
[0 0 14] ft*3, ±a^rt#«*»h7S/^Jitt, 

fi^w, £&a^LT* 7 

!J-*rfMtU ±E*7!/-*±E«««»»<0*» 

^, jifB^^y— &5 o o~9 o ox:x-m%ttrtz>zt 

[0 0 15] 

WHfcLJ: 5 <br<5^Jg] Uj&*Lfta*fc/'±E«««J h 

z>zLb\z.&*>m&zifrx^z>. z(Dfc&, n+m<D&^ 

let, ±E»S«3 h 7 3^«fc*«ll»fc 
[0016] ±BKS«3 h 7 -x>^Jif4**lCJK- 

[ooi7] *^iwr±. d^5raHjSJw«* f «#*feh 



[0 0 18] 

W-EKLfc— M^ttSi J: Dft9, 4>ft<£t>±E« 

*&aST*5 0 m m^l±T^ 5 C $r#® i 1 > 
10 [0 0 19] £-f, *«M^*5»tSf^ffl^o#£JLT«-K 

[0 0 2 0] cKl-cJ: «9 , Jie«tfi«IIJi^«9^4ft* 

20 [00 2 1] _hE«ffi«SS«^5>WrS^fe*»» 

[0022] ±Kwmmm<o*mi&Xf±+&¥- 
fflfi-rs) , z<n&bwn<om%m<Dj&b(D-5:£b m 

I SW8r<D JIS B 0601-1982 I^5b«.) „ 

ft*. ±&mw&mbn, w&&nm\z&irtz>\sL&mo> 

[00 2 3] ±«B«®aK36S+^5piSaS T* 50/im* 

m&'j>t£<. tm«a»^*B*#3& 5 tt«sttftv^ri 

-hfispiSfiS T- 2 0 0 /im^S^/c^l^li, 
Iw, «itt*«H«i:ftS*5't*t* 5 *>S. 

[0024] ^/c, ±E^@iw*^x, afflttwjeis 

so lmm^»U5«a±#fiEi-6ri:*»4LV\ ±E£j 
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[0 0 2 5] ±E«ffi{S8Ml*, 8?t^7X-7 

£fc#-e*a. z<Dtzt>, m&tstiz&mv&i* (mm 

[0 0 2 6] ±E^7X^«^*3l/>T, St* 

[0 0 2 7] *fc, «mM^tr>OEr«r £T-fcSEffiffl 

BlSr«j*;S-fr6t^*>5, «;ttf, *J»5ROW 

[0 0 2 8] -hSB»4ti-5«t^*2«Sa^^-5^ 30 

0>»*a«W- MgO-Ah 03 ^tr^Hr 

i^ftic^rfc, JLE«afffiflE* 

[0 0 2 9] **s, ±B^?X-r»|fi:j:9«ltt*ll 

Mg02 ; A 1 2 03 ^f^/K^ftfe, Al 
2 03 , Z r O2 , CaOA7^( h*tf)^/U— :/ X 9 i3 
tf*LS lM&Ji©WI9tt^&ft*ii:*5»* LW>„ 40 

[0 0 3 0] ±SS«ffi«H»^ff^.|i. 8 0-5 

o o /* mt'fci: t ti/\ ±ebgm* 8 0 » m5fe 

[0 0 3 1]-*, SOO/rniiOil^i^Clj:, 



[0 0 3 2] ±IHMEftflfJ|tt, -t*>*ffl.*M*6 

~4 0%-C*>Sdfc*s»* LV>. ±E*JL#jW6%*i» 

[0 0 3 3] 4 0%£«;i6»£^fi. 

wxmmmmm j&*Ts*<*5*^;h,#fc*. * 
[0034] wc, ±e«««fluio7«in7L&A.. 

0. 05 — 0. 5|*mT?*>Sri:*S»*U>\ JilEW 
fcW&KRISi:**. Sfc, o. 5/2m$:M5S^l: 

[0 0 3 5] Kid, *»Wfc36^Stt<Oilt*-fe^+»-? 

f ut^sKStytss^nio^r, ±E«ffi«sw§tt 

-lii^SI *s±E J(S-«««HW ^±i-3»* S thtzM 
JSa*.T5 0/im«±-C*>9, ±ES-mS«SiStt± 

[0 0 3 6] ±Eff~«BfttMOSgnur«t, ±f£4# 

±Ett*ttds±ESZ.mSftm^«S^f*:S:S 
[003.7] a*, Sffi«»S^4#(w3}f-7^r-4>5« 
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[0 0 3 8] *fc, JB-«««»*fi»«-C*)4fc«), 
*— «BfiWJii:0|in«)«-*»tt. W#ds*JC^^X-r 

[0 0 3 9] Jt«tt«**JR— m««aMi«-^^ 
[00 4 0] ±fES~®ffi«SBW:, ±15— * J: 19 ft* 

t<\ ooaffi^ftsaajojfcttaysfts lmm 

5K±-efc5rtds#*L^ 0 ±I3SffitfcSJI<a 
11118 0—5 0 0 Mmtfc6Ci:^U\ 

[0041] s=jt, ±eff=iuMimtt, ttm%)ft%T 

•TZfrtib, ^<D5p*S»7LSttO. 1—0. 5 M mr-^ 

£/c, ±tem 

f^fillCl 0 — 4 0%T*fc^ri^fft Ll\ 
[0 0 4 2] ±IBSB-«««»Ji<osFi4i»7Latt 
0. 05-0. 2/im-e*)Sri:^ff*U\ ±E¥» 
•BTLfts&s 0. 0 5/i m7£ffiX'frZ>m^\^te, WMIR 

[0 0 4 3] -J 0. 2 /zmJlD^VMft-SiCtft, Jg 

[0 0 4 4] * fc, ±SBJB-«ffi«»JS^*C7L*tt 6 - 
2 0%-Cfc*rfc*s#*Ll\. ±E*?LW6%*l(|-e 

[00 4 5] * fc, ±CJR-«afltflHIO«»r2 3 0- 
2 0 0^mT'fc5:i:^U\ ±E»** 3 0 p m 
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*3**L#fc5. — ±Eff*#2 0 0 A*mJ:9*#i^ 

[0 0 4 6] Sfc, ±EJR— mffi^SJlfi, MgO-A 

1 2 03 ^tf^/KDffi, Ala Os, Zr02 , CaO 
A7>f h^co^-^J: — flKJL±<DHHM!tt ; ?' 

[0 0 4 7] 

nm&mw 1 

3 icek i.tiftmmm is it 1 3 2 1 j: 9 ft 
r> , ±e*mhi«« 131^13 2 ^tit/j: 

20 <5 0 

[0048] 02 c^tr * < , ±mmm<%mm 2 

50/i m<DM g O • A 1 2 O3 * tfJM-;*^ 

fc, ±ESffi#SJl2|i > *0*B2*Qj£*Ki«»?L^". 
SULStfO. 15/im-CfcSo ^111112 0 0 

(01 0#BB) o 

30 [0 0 4 9] ftjd, *«^*5*t5f^ffiSb*^tRW-r 
<5„ ±E«ffift9EJB 2 £>«ffi 2 0 tt, ±E#:6tf>*®fi 

s*:*-u E2(^-rr^<, *»<&B0ffl2 4&t*M& 
r t < , ±iami&<£ig/i 2 2 0 i^&s^ 79^ 

^ : Ufc^{wiaV^T 1 b, £bifP2 3 £Dflgfl2 4 ^Ir^oX 
f*#L^.a»»7 9dS5^BrStt. M#OBB^*BnSR2 5 
l-tS#fe 7 9 dJf+Sf-TS C tt»ifftv\ 
[0 0 5 0] *r*btfe f ±fBS^^J 7 9 36S±E«8i«aS 

2 (OSI 2 0 0**fea5 - t iBS±T'# 6. ± 

40 lam^i^is^ 2 o+RBSis 2 s i^^t-r 

<oiB«KBfcft». 3l^4Ml*^«:*<- 

[00 5 l]^ot, *««wJ:Jxtf. »*fth7 7/B 
£t£tt*::<tft<, ««»»Jl©*-eSe*Ufclrv9-ffl 

[0052] mmmmw 2 

so ±|B»36^flt« LfcS-tm 1 - 2 1 «, mi&&mw 1 t 
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[0 0 5 3] ±l5»«»^tttt. ttXMH^KK^M 
*fc**t5#»WsH - 2 l ©jfcfcttlMMMzj: t>#J£L 
/Co BP*>. ±E»fc**S5%*»-C*>5K»*:O f 5% 
K± 1 0 %*J»<OK»«rO, 1 0 % J£Ul 2 0 %*Ytc^^ 

[0 0 5 4] ±EJiDa««»^»«fc:ov^Tttn 

jlib#iwi-2 1 *wtmmm&m& mi o# 

RR) fcfflf+tt, KWRMBBftft 2 0 00 ccl^j4^ 
>Sr7-fKy^3 0^g, (Dtei40 0 0 rpmtl 
*S f :^)M^^^Mli5 0 0-7 0 OtT-fco 

1 0 0B*R8-C-*>5. 

[0055] ±!2iCfftt«^b*^ay^jfe^ovNXtti^ 
-T5o ±1B#K» 1-21 *«tft«+ ^±E**»«*U 
»Sr. *ix*ix«»*<«S«W-# 2 0 00 ccpj6^ 
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y ^SrJBl/\ BE^V^^fcEteJkl 1 0 0 r pmKTffi 

[0056] z<Dym\z&\,^x t tfxfc&tifW, mhz? 

ftiS*J*A = o. 9~i. l^o«9»*.^*3i^. 

±ia«-»3|Sf 1— 2 l^ffl^l^O. 6V-0. 3V-it 

■■MUHiiaiJSftflWNIBtl . *»a^*3Jt5JS»^IB t 
10 2 I (t2 - tl ) /tl } X10 0ll±!l#6 

[0057] st, ^jm^aFttfi, ttraaMBKJbP 

15 0ms *Sltf>*^S:0, 150 — 200ms <DW& 
£A, 2 0 0msO»^S:XtL, g*S:Sll:EL 

[0058] * i < , musamm^max 

0 *3*J& 5 80 — 500/im, 

*L«#0. 05-0. 4 0/im, ^7L^6 — 4 0%CD 

20 fth,* BOH; >-iMR^ frftti^ ft. 

[0 0 5 9] 

[an 



40 



50 
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No. 


(Am) 


(#m) 


St?U* 

W 


(Mm) 


a 8 




1 


20 


0.04 


5 


50 


X 


A 


2 


40 


0.05 


6 


60 


X 


O 


3 


50 


0. 05 


6 


80 


O 


O 


4 


50 


0.06 


6 


80 


. O 


O 


5 


50 


0.08 


7 


80 


- . o 


O 


6 


50 


0.08 


7 


100 


o 


O 


7 


50 


0.10 


10 


100 


o 


o 


8 


80 


0.10 


10 


150 


o 


o 


9 


80 


0. 10 


12 


150 


© 


o 


10 


80 


0.12 


12 


200 


o 


o 


11 


80 


0.15 


15 


200 


© 


o 


! 12 


100 


0.15 


15 


150 


© 


o 


13 


100 


0.15 


15 


200 


© 


o 


14 


100 


0.20 


20 


200 




o 


15 


120 


0.15 


15 


200 


© 


o 


16 


120 


0.20 


20 


150 


© 


o 


17 


120 


0. 20 


20 


200 


© 


o 


18 


150 


0.30 


SO 


200 


© 


o 


19 


150 


0.30 


30 


300 


© 


o 


20 


200 


0.40 


40 


400 


© 


o 


21 


200 


0.50 


40 


500 


© 


o 



[0060] nm&mm 3 

mm&mm 3 bc-mmm 3 1 tm-mm&mm 3 

2 t £ 9 *5ZJi«36**i-6.' ±iBm-«««as3 
2 <omm 3 0 Da£i®T*fc 9 ; oasis 3 4 t d« 3 3 £ 

[0061] <c*5, ±fBB-ms^ss 3 1 le ~m 

Ml i:ra*T-*>5. 
[0 0 6 2] ^^KSl-fe^lMR^l 9I£*5^-Ctt f H 

6ir^rr^r <, ft-msam 3 2 », ^$®3o 

#J:SB«Fj&<&*ffiafi4:*U #ft^S3 3illQ83 
At^-th* Ztl\Z£9, S13 0l:a*»7 9W 
#Lfc»frK:*5lfVCfc. Bf+*»7 9*±Ei£baJ3 3» 
tfQO® 3 4 j&s^MPrra. r*>fc», ±I2£b£fJ 3 3 £ BASE 

3 4 iOPflOfffl»3 5^»»ft7 9*5f**-r5Cli:«i 
*1r\ S£oT, ±E»«fc7 9dS±«EJR-«««a«3 



50 



[0 0 6 3] * L/C, -LSEm-Sffi^SB 3 1 ItSU 
SftSJe 3 2 «fc 9 t s F*S»7L€l».O f *7L** s /hS^ i BP 

[oo64] &*5, jbeft—mcKM 3 i 

[0 0 6 5] fttw, *«(D»tyfWO«»BWS 
(loV>T > ^JfeWlC^UfcSlfl-fe^SI^ (01*1. 0 
1 2#bb) i:lti5^^i-5 0 *«i:^^5eftyfi 

■T-i 9SL^5fe^iiw^^5^-fe^f-^9 ot&mm 

<&/h£l^ (3 0 M m) «ffi««JB«:*rLT^So L 
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(8) 
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14 



[ 0 0 6 6] RBI^Jiixtf, *58W^*^-6»*-feV* 
±E»*.*tHk©«tti-SW(B45 2 0 o tiffins 

(S2) 



[ 0 0 6 7] 
[£&2] 





(Mm) 










(#m) 


W) 








0. 08 


8 


50 




100 


0. 30 


30 


150 



[0068] nummwA 

*H««« 3 3 1 MBttTfe 9 . 33 1 

«ffi«a*4**UT*So _blS@*m^^3 3 

©T*l:tt***A^^^ h 4 5 l &M$L1r2>tz#>V)M 
/S4E4 sasEKStuTl^S. ±|E»J««4 5 «OT 

[0 0 6 9] mt t IH9fj:PS#ll^^ityt^ 

R1Bfls:OS#m#Sf 1 3(DW®i;iENLfcrt«««l 3 

2, *MM*I&1 33t, K*MN«Jfil 3 3Sr«5«S«- 
8M2*:fiX-Cfc* 0 ±E^HH«8ii 3 3"i4a* 
IS! 13^IK, «?«JcKJtT*>5. ^£>tett. X 

3, i 8jc*5tN-ct>, mmmmwi tmm<o^m^^ 

[0 0 7 0] 

[&W(D$hm ±isorir< f *&w\z£ti&, 

-tr V* £b*j «:»«•*- * - <L* -C # 5 KS51r ^m=r^ 
[0 1] XHfi»ffl«lJc*5Jt-5. »3R-fe^**^^»rffi 



[0 3] St«S«tt«HC*3»t6. MHryf*W» 
[0 4] HJ6^ffiW3^*3ft5. i»tytJj?^(riB 



40 



[05] iafe»ffi«3^*3ft5, mm±>^m^(omM 

[0 6] XJ6^«0!l3i::*5tt*. 8*tyf^(DtS 

[0 7] HS6?Klfi« 3^*3*^5, S^iz^^OJ&ig 

Bo 

[0 8] iefi»1B«4^*5»t5, KIR-t^iMR^oteTffi 

I0o 

19] JtJ6»ffl«4lc*5fr6. tt^>K*-fe>^#*o 

[0io] ttSEW^dsfts, »*»a«a«^— 

[01 l]- f a*«ir*3»t5, RS-t^-tMR^^WMttW 



[012] «3K«^*5»t5. RSHr^lMg^SS 

1,18,19,3... mm±^<v-m*, 

13, 3 3... 

131, 3 3i. . . KmnM, 

1 3 2, 3 3 2... 

2, 4. . . mmskms. 
31... *-«i«mm/ 
32... m-mM&t&m, 



0) 



~ 6 8 5 1 5 



[02] 11213] 




(10) 



W9-6 8 5 1 5 



[010] [011] [12)12] 




